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1 INTRODUCTION
Mexico’s privileged geographic position, territorial extension, varied physiography, and
climatic diversity have given the country an unparalleled biological wealth, both marine
and terrestrial, as well as many natural areas not seen anywhere else in the world. Marine
and coastal areas strongly contribute to this environmental wealth and favor the existence
of diverse productive activities that, in turn, benefit Mexico’s economic development
(i.e., ports; petroleum extraction, storage and transport areas; tourism activities; mining;
and fishing and aquaculture). Unfortunately, the lack of a multisector and articulated
long-term, sea-focused vision has resulted in a chaotic development that has damaged the
coastal zones and plundered themarine areas. No coastal city has managed to take advantage
of the natural resources and ecosystems in a sustainable way nor been able to incorporate as a
social, economic, and cultural asset the exploitation of coastal and marine areas.
The coastal andmarine areas are not perceived by theMexican authorities as a third border
of the country (Leo´n and Rodrı´guez, 2004) nor are they considered as key areas for cultural
influence, potential generation of renewable energy, pharmaceutical research, safe-keeping of
food and water, commercial minerals, atmospheric carbon capture, or key regions for
commercial exchange in the globalization era. Recent but very notable exceptions such as
the National Environmental Policy for the Sustainable Development of Oceans and Coasts
21Coastal Management # 2019 Elsevier Inc. All rights reserved.
https://doi.org/10.1016/B978-0-12-810473-6.00003-0
ofMexico (SEMARNAT, 2006b), or theNational Strategy for Ecological Ordinance of Seas and
Coasts (SEMARNAT, 2006a) together with a wide but unclear legal frame, an overregulation,
inconsistency and lack of coherence among the different regulatory instruments, judicial
voids, disarticulated competencies from the different levels of government, limited financial
resources, low levels of control, and inefficient surveillance, the lack of strategic vision and
adequate management instruments, inhibit the appropriate development of these areas.
Not recognizing these areas as special for the territory has led to very limited knowledge
about them (i.e., how many regular or irregular inhabitants live in the federal marine/land
area). Therefore, human capacity is focused on a very few coastal states, technological break-
throughs do not regard it as a primary object of study, no budget is allocated to long-term
monitoring programs and scientific research on the phenomena and processes that take place
in these areas has occurred in an unclear direction, without optimizing resources andwithout
zone and time coverage as per its management requirements.
Every day, the anthropogenic impact on the coastline becomesmore obvious. The seaboard
is subject to multiple pressures (i.e., population and urban area growth, lack of beach access,
construction of inadequate infrastructure) and impacts (i.e., pollution by local and remote
sources, coastal erosion, loss of vegetation, “artificialization,” or artificial rendering, of the
coast line, waste dumping) that have led, in many places, to an irreversible deterioration
of these fragile areas. On the other hand, the effects of climate change, such as the rise of at-
mospheric and oceanic temperatures, the accelerated rise of the sea level, the acidification of
the oceans, and the higher frequency and intensity of extrememeteorological phenomena, are
occurring in amore tangible way in these areas. If we consider the concept of risk proposed by
(McFadden et al., 2007), which indicates that risk can be defined as the connection that exists
between the probability of occurrence of a dangerous phenomenon and the vulnerability of
the area of interest, we can expect that, alongwith the effects of climate change, the probability
of occurrence of a dangerous phenomenon is greater. Also, the burden on these coastal areas
renders themmore vulnerable to weather, therefore the risk increases continuously, resulting
in the loss of human lives as well as environmental and economic losses.
In addition to incipient environmental governance, these contextual elements made
(Anta Fonseca et al., 2008) write that the government is not the only one that should be re-
sponsible for managing environmental issues. Instead, society should also participate and
decision-making should be transferred to local governments, always giving preference to
national interests above any other. Therefore, the existence of management tools to guaran-
tee the sustainable development of the coastal and marine areas, seeking continuously bet-
ter life conditions for current inhabitants and boosting expectations for generations to come,
is essential.
In this context, the creation in 2008 by presidential decree of the permanent Interministerial
Committee for Sustainable Management of Oceans and Coasts (CIMARES) has turned out to
be very promising. This committee looks first to articulate the efforts from different entities
of the federal public administration. It was created by the heads of the government State
Cabinets, ForeignAffairs, Marine Corps, Social Development, Energy, Economy, Agriculture,
Rural Development, Fishing and Food, Communication and Transport, Tourism, and Envi-
ronment and Natural Resources. This committee has the historical responsibility to provide
Mexico with a national policy on this matter and to ensure its adequate implementation.
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2 COASTAL DEVELOPMENT
2.1 Definition
Coastal development is defined as the human-induced change of the landscape within
sight of the coastline. This includes building structures that are on or near the coast in general
for protection, commerce, communication, or recreation. These structures support economic
and social activities that can contribute with positive or negative effects on the coastal
environment.
Worldwide, 2.5 billion people (40% of the world’s population) currently live within 100km
of the coast, adding increased pressure to coastal ecosystems. Coastal development linked to
human settlements, industry, aquaculture, or infrastructure can cause severe impacts on
near-shore ecosystems, particularly coral reefs. Coastal development impacts may be direct
such as land filling, dredging, and coral and sandmining for construction, or indirect, such as
increased runoff of sediment and pollutants (Reefresilience, 2016).
Like other countries, Mexico’s coastline is highly valued for many reasons. Beyond its
intrinsic ecological value, it also provides the country with tourism, recreation, sport, com-
munications, real estate, transport, renewable energy, oil and gas, fisheries and aquaculture,
and ports and harbors. The factors that influence development along the Mexican coast need
to be better understood to ensure minimal harm to the environment (State of Nova
Scotia, 2016).
2.2 Current State and Tendencies of the Coastal and Maritime Zones in Mexico
2.2.1 Geographical and Management Scope
Mexico has a privileged geographical location that sets it strategically in the world context,
between the two largest oceans on the planet. Mexico’s seas and coasts are a key piece of the
national territory for its safety and sovereignty as well as for the country’s sustainable devel-
opment. These regions possess a great natural wealth that needs to be preserved and sustain-
ably managed by using the best and greatest available scientific and technological information.
Also, its development must be promoted toward the well-being of its inhabitants so as to offer
future generations the possibility of getting the best use of themwith a greater sense of respon-
sibility and fairness. The exclusive economic zone of the country (2,715,012km2), including the
territorial seas (231,813km2), is much larger than the continental area (1,959,248km2) and rep-
resents an area from the national territory that needs to be sustainably managed for the benefit
of the nation (CIMARES-SEMARNAT, 2012, 2016) (Fig. 1).
Seventeen of the 32 states (federative entities) that constitute the Mexican Republic have
access to the sea and represent 56% of the national territory. Within these states, 156 munic-
ipalities have beachfront shores and represent approximately 21% of the continental area of
the country. The insular (islander) area covers 5127km2 (INEGI, 2009).
The country’s coastline, without considering the islands, is 11,122km long. The Pacific and
Gulf of California coasts extend over 7828km and the Gulf of Mexico and Caribbean Sea
3294km.
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The territorial management area of this policy is limited to the Mexican maritime zones, in
accordance to what the federal law of the sea establishes and to the Mexican coastal zone, as
per the definition of the country’s coastal zone that this policy adopts (CIMARES-
SEMARNAT, 2016).
Mexican maritime zones:
(a) The Territorial Sea.
(b) The Interior Maritime Waters.
(c) The Adjoining Zone.
(d) The Exclusive Economic Zone.
(e) The Continental Platform and Insular Platforms.
(f ) Any other allowed by international law.
2.2.2 Demographic Tendencies and Characteristics
The dynamics of the population from the coastal zones of Mexico follow the world’s ten-
dencies that indicate the migration of human population toward the coastal zones. In 2010,
the population of the coastal states was 51,577,111 inhabitants, almost 6 million more than
in 2000 (Fig. 2), and this number is expected to reach 58 million by 2030 (Partida Bush,
2006; Azuz Adeath and Rivera Arriaga, 2007). The population of the coastal municipalities,
as defined by the National Policy for the Seas and Coasts of Mexico, grew 33.4% from 1995 to
2005, whereas the population from the urban municipalities increased by 44.9% (CIMARES-
SEMARNAT, 2016). For the 155 coastal counties (counties with direct access to the sea) the
population increased from 14.6 million to 17.5 million during the period 2000–2010.
During the periods of 1990–2000 and 2000–2010, the average population growth rate in
more than half the coastal states was higher than the national average population growth.
In both periods, the three coastal states that showed the highest growth rates were Quintana
Roo, Baja California Sur, and Baja California (Fig. 3).
FIG. 1 Exclusive Economic Zone of Mexico and its surroundings. Flanders Marine Institute. VLIZ (2008) Maritime
Boundaries Geodatabase.
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FIG. 2 Population for the coastal zone, year 2000–2010.
FIG. 3 Yearly average population growth rate of the coastal states during the period 1990–2000 and the period
2000–2010. Azuz and Mun˜oz, with data from INEGI, 1990, 2000, 2005, and 2010.
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In general terms, the Mexican coastal zones are experiencing an especially irregular pop-
ulation growth that takes place in a few urban locations, which generates important eco-
nomic, social, institutional, and environmental stresses over the coastal and maritime
zones. An interesting example could be found in the state of Nayarit were a big tourism pro-
ject was developed by the local government, called “Riviera Nayarit.” Between 2000 and 2010
in the Bahı´a de Banderas municipality (the principal location of the new resorts), population
growth was 64,397 inhabitants (108% increase) but the volume of sewage treatment plants
remains at 319.5L/s (almost the same than in 2005) and no single potable water treatment
system plant exists in the municipality (CONAGUA, 2013).
In 2005, the distribution of the population in the municipalities of the coastal zones indi-
cated that 73.5% live in the municipalities considered urban (44.8% of the total municipali-
ties). The concentration of inhabitants increases if we identify that the 16 metropolitan
areas located in the coastal zone, plus the 10 municipalities with the largest population, host
66.1% of the total population of the coastal area. In 2010, 53% of the total coastal population
lived in 15 municipalities, and 20 municipalities had less than 10,000 inhabitants.
2.2.3 Economic Tendencies and Aspects
Between 1993 and 2006, the coastal states contributed 36% of the national Gross Domestic
Product (GDP). This contribution to the GDP should grow if we pay attention to the historical
indicators of the different economic activities of the coastal and maritime regions during past
years (CIMARES-SEMARNAT, 2016) (Fig. 4).
The layout of the regional GDP by coastline shows that a small number of states contributes
more than 50% of the regional GDP in each coastline. For the Pacific-Gulf of California coast-
line, those states are Baja California, Sonora, and Jalisco (54%). For the Gulf of Mexico-
Caribbean Sea, the states are Tamaulipas and Veracruz (58%). Considering the integration
of the state GPD, the manufacturing activity and the services sector are key components
in the five coastal states that have the largest contribution to the regional GDPs of both
FIG. 4 Historical contribution to the averageNational GDP from the Federal District –Mexico City, the non-coastal
States and the coastal States, with details from the Pacific and Gulf of California coastline and the Gulf of Mexico and
Caribbean Sea. Azuz and Mun˜oz, based on data from BIE-INEGI.
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coastlines: Jalisco, Baja California, Sonora, Veracruz, and Tamaulipas. For the Gulf of Mexico
and Caribbean Sea, the mining activity stands out, associated with oil extraction in Campe-
che. Tourism stands out in Quintana Roo.
The average value of each activity is presented for the period between 1993 and 2006. On
the left, the Pacific and Gulf of California coastline. On the right, the Gulf of Mexico and
Caribbean Sea coastline. Activity 1: agriculture, forestry, and fishing; Activity 2: mining;
Activity 3: manufacturing industry; Activity 4: construction; Activity 5: Power, gas, and
water; Activity 6: commerce, restaurants, and hotels; Activity 7: transportation, warehousing,
and communications; Activity 8: financial services, insurance, real estate, and leasing; Activ-
ity 9: municipal and social and personal services (BIE-INEGI, 2009).
In the coastal states, on average 60% of the population 14 and older belong to the econom-
ically active population (PEA) and 97% of these belong to the working population (PO). The
greatest percentage of PEA is found in Quintana Roo (69.9%) whereas the lowest is found in
Chiapas (55.4%) (INEGI, 2008).
Information regarding the income of theworking population in the coastal states shows im-
portant structural differences (CIMARES-SEMARNAT, 2016). Even if a distinctive pattern by
region hasn’t been done, it is evident that in the Pacific-Gulf of California region,mostworkers
have incomes that range from two to fiveminimumwages, except forOaxaca andChiapas; the
states with the largest contribution to the GDP have the lowest percentage of workers with in-
comes up to 2 twominimumwages. In theGulf ofMexico,mostworkers are found in the up to
two minimum wage range, except for Quintana Roo and Tamaulipas (Fig. 5).
2.2.4 Environmental Tendencies and Aspects
Considering the environmental characteristics, such as ocean currents, geomorphology,
bathymetry, climates, and productivity, among others, Mexican seas can be identified
by regions. To determine these maritime regions, important pieces of work have been
FIG. 5 Income of the Working Population from the coastal states in 2008. (left) Pacific-Gulf of California coastline.
(right) Gulf of Mexico-Caribbean Sea coastline. Azuz and Mun˜oz, based on data from BIE-INEGI.
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developed, such as the scientific workshops lead by theNational Ecology Institute in 2004 and
2006. This exercise and others have contributed so that, while tending to the defining aspects
of our maritime territory, the national policy adopts the following regionalization (Fig. 6):
Region I: North Pacific.
Region II: Gulf of California.
Region III: South Pacific.
Region IV: Gulf of Mexico and Caribbean Sea.
These regions hold ecosystems as well as marine and coastal environments and compo-
nents that, regardless of quantity or size, possess a unique ecological importance. In conjunc-
tion, their operation determines the potential of economic development and social well-being
of the coastal and maritime area of Mexico.
From the large number of these coastal and marine components, the following turn out to
be particularly relevant: coral reefs and rock bottoms; bays, coastal shoals, and sandy beaches;
coastal wetlands; and coastal dunes and the Mexican insular territory.
3 WHAT IS THE COAST
3.1 Definition
Many definitions are used for “coast.” The simplest is probably “the land adjacent to the
sea.” But coast can mean different things in different contexts. A political definition might be
FIG. 6 Coastal-Oceanic regions of Mexico (CONABIO, 2003).
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the municipalities adjacent to the sea or the states adjacent to the sea. An environmental def-
inition might be land that drains to the sea or watersheds of streams that drain directly to the
sea. One scientific definition of coast is “the space in which terrestrial environs interact
withmarine environs and vice versa.” Doubtless, many others exist. For our purposes, having
one definition of “coast” or “coastal” is of no benefit. From the broadest definition to the
narrowest, the definition that best fits the circumstances is used by (Volusia County
Florida, 2014).
“The coast is a dynamic place and its dynamism makes it susceptible to stresses and
changes in a number of ways.” Because the coast is where the land interacts with the sea,
it is open to the action of wind, waves, tides, and currents that not only erode the shore
but also can expand it with sedimentary deposits. Storm systems gather energy from the
ocean and intensify natural coastal forces with wind, waves, and rain powerful enough to
severely damage property and hasten erosive processes.
The coast is made more vulnerable to these natural dynamic forces by rising sea levels.
Although the sea level has been steadily rising for centuries, the process may be accelerating
because of global warming. Social and economic forces also bring stresses to coastal areas.
Population growth, land development, and resort development are all particularly intense
along the coast.
Coastal areas are experiencing high growth rates, and the beach is a popular destination for
vacations, second homes, and retirement. Property on or near the shore is always in high de-
mand and as a consequence is usually expensive. Because this land is a valuable asset, people
will go to extraordinary lengths to protect property near the shore. This behavior—the need to
protect coastal property—is responsible for what is probably the greatest threat to the shore-
line: the practices we use trying to stabilize it. Sea walls, jetties, groyne, riprap, and sandbags
all disrupt the natural processes of the coast and exacerbate erosion and habitat destruction
(Pawlukiewicz et al., 2007).
3.2 Mexican Coastal Zone
The coastal zone is the geographical area of mutual interaction between the maritime environment, the
land, and the atmosphere, comprised by: a) a continental portion defined by 264 coastal municipalities; 151
with beachfront and 113 interior municipalities adjacent to the coastal ones and that have medium and high
coastal influence; b) amaritime portion defined by the continental platform limited by the 200m Isobathic line,
and c) an insular portion represented by the national islands” (SEMARNAT, 2006b; Escofet Giansone, 2008;
CIMARES-SEMARNAT, 2016) (Figs. 7 and 8).
4 IMPACTS FROM COASTAL DEVELOPMENT
Ocean coastlines are breathtaking networks of plants and animals that work together to
survive in an ever-changing ecosystem. The plants and animals living in this harsh environ-
ment have adapted to sandy soil, continuous salt spray, exposure to extreme weather events,
and the constant ambush of ocean waves, which give way to habitat erosion.
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Coastal animals rely on these dunes for protection, shelter, and food. Each animal plays an
important role in shaping the landscape. The placement of sea turtle nests near the base of
dunes provides vital nutrients for the plants growing there. In return, the dune vegetation
reduces erosion and retains the beach elevation needed to allow sea turtle nests to remain safe
and dry from potentially devastating wave action.
These natural coastal ecosystems are also important for people living along the coast. Un-
like armored beaches, natural beaches lined with sand dunes provide a strong buffer to
defend against the damaging effects of strong winds and storm surge by absorbing wave
energy (Volusia County Florida, op. cit).
Construction projects in coastal cities and communities may be built on land reclaimed
from the sea. In many areas, wide shallow reef flats have been reclaimed and converted to
airports, industrial, or urban lands, for example, Veracruz harbor. Dredging activities (e.g.,
deep water channels, harbors, marinas) and dumping of waste materials in the coastal and
marine environment can also damage and even destroy adjacent coral reefs.
FIG. 7 Outlining from atop of the relevant regions for the National Policy of Seas and Coasts of Mexico as per cur-
rent definitions (plan based on Escofet Giansone, 2008).
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4.1 Major Impacts From Coastal Development
Principal impacts that affect coastal development (Pawlukiewicz et al., 2007):
• Construction projects (piers, channels, airstrips, dikes, land reclamation, etc.)—can kill coral
directly.
• Degradation of coral reefs—can result in lost tourism revenue in countries that depend on
reef-based tourism and can also reduce fish populations.
• Coastal construction—can cause chronic sedimentation, sewage effluent, industrial
discharge, and changes in water flow and runoff, which can adversely affect coral
growth rates and metabolic activities as well as directly kill coral.
• Removal of reefs—can result in beach erosion, land retreat, and sedimentation.
• Sedimentation—can smother reefs or increase turbidity in coastal waters, thus reducing
the light needed for coral growth and survival.
• Pollutants—can lead to increases in coral disease and mortality, cause changes in coral
community structure, and impede coral growth, reproduction, and larval settlement; for
example, nutrient runoff can lead to algal blooms that can stifle coral growth.
• Mining of coral for construction materials—can lead to long-term economic losses in terms
of lost benefits for fisheries, coastal protection, tourism, and food security and biodiversity.
FIG. 8 Cross section Outlining of the relevant regions for the National Policy of Seas and Coasts of Mexico as per
current definitions. Azuz and Mun˜oz based on the Federal Law of the Sea and PANDSOC, 2006.
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As coastal populations increase and natural coastal protection is degraded or lost, sea level
rise and changes in storm patterns are likely to increase the effects of harmful coastal devel-
opment activities. Local impacts of land-based sources of stress will occur in combination
with global and regional stressors, such as climate change, land-use practices, and freshwater
inputs, further threatening the survival of coral reef ecosystems. For example, increases in
storm impacts linked to climate change could exacerbate the run-off of sediments and other
pollutants.
Reducing the effects of coastal development is critically important; it threatens nearly 25%
of the world’s coral reefs, particularly in Southeast Asia, the Indian Ocean, and the Atlantic.
The impacts of coastal development can be drastically reduced through effective planning
and land-use regulations. For example, planning and management approaches can include
land-use zoning plans and regulations, protection of coastal habitats (such as mangroves),
coastal setbacks that restrict development within a fixed distance from the shoreline, water-
shed management, improved collection and treatment of wastewater and solid wastes, and
management of tourism within sustainable levels.
InMexico, the high population growth and the accelerated development of some economic
activities has led to disorder in the coastal zones, generating deterioration, pollution in the
marine environment, overexploitation of natural resources in particular fisheries, and con-
flicts derived from land use and resources (an example of this is the settlements on dunes
and wetlands) as well as several impacts on the population health, quality of life, and impov-
erishment of coastal communities.
4.2 Ten Principles for Coastal Development
According to the Urban Land Institute (Pawlukiewicz et al., 2007), we can consider at least
10 principles for coastal development:
 Enhance value by protecting and conserving natural systems.
 Identify natural hazards and reduce vulnerability.
 Apply comprehensive assessments to the region and site.
 Lower risk by exceeding standards for siting and construction.
 Adopt successful practices from dynamic coastal conditions.
 Use market-based incentives to encourage appropriate development.
 Address social and economic equity concerns.
 Balance the public’s right of access and use with private property rights.
 Protect fragile water resources on the coast.
 Commit to stewardship that will sustain coastal areas.
5 MODELS OF COASTAL DEVELOPMENT
5.1 Theoretical Models
The sustainability of regional rural development depends on the integrated status and the
coordination between rural resources/environment conditions and rural socioeconomic
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development (Liu et al., 2009). The authors proposed four rural development models for the
eastern coastal region of China from the integrated perspective of population, resources, en-
vironment, and development: theMentougoumodel, the Taicangmodel, the Yueqing model,
and the Qionghai model (Fig. 9).
Conclusions of the study:
Model 1: This region has a very good overall condition with a high degree of
coordination (0.2454) between rural resources/environment and rural socioeconomic
development.
Model 2: Of all the economic development models in China, the Taicang model spurred
by the collective economy is one of the most vibrant. The overall effect of rural
development (0.5974), coordination degree (0.2477), and comprehensive level of
coordinated development (0.3847) of thismodel ismuch superior to those of the other three
models.
Model 3: The appraisal results of this model indicate that the region’s rural socioeconomy
is highly developed (0.7455), the highest among all four models. Owing to the very poor
rural resources/environment condition (only 0.2929) and the low level of coordination
between rural resources/environment and socioeconomic (0.1640), the rural
comprehensive coordination has a low degree of development.
Model 4: The Qionghai model is dominated by tropical agricultural production that has a
low level of development. Its rural development overall effect is about the average (0.3927),
and its rural socioeconomic development lags especially behind (only 0.2601). There is a
low level of coordination between rural resources/environment and socioeconomic
development (0.1963). However, it has an advantageous rural resources/environment
(0.5253), which is far better than the socioeconomic development level.
FIG. 9 Appraisal results of four rural development models in the eastern coastal region of China. From Yansui et al.
(2009).
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5.2 International Models
For New Zealand (Xu, 2015) proposes a new sustainable development model. This coastal
zone development model shows that coastal land use value is better when an environmen-
tally sustainable development plan is put in place before urban construction.
Sustainable Development Model¼Low Density Resident Development Zone+Safe Zone
(Conservation+Environmental sustainable tourism)+Beach Zone.
In order to understand the background of coastal region development, an investigation of
international case studieswas conducted, looking at the Gold Coast, Dubai, and San Ya. These
coastal region development case studies demonstrated that tourism can generate coastal zone
development. However, there are also numerous problems with these developments, for
example, coastal zone vegetation degradation, habitat destruction, soil erosion, climate
change, and population explosion.
The Pakiri case study identified a sustainable development site and, through environmen-
tally sustainable tourism criteria, designed a holiday park to preserve the coastal zone
environment and local lifestyle while encouraging development.
Finally (Xu, 2015), concludes that sustainable coastal development requires an understand-
ing of the coastal zone and the development of an environmentally sustainable plan before the
urban development stage. This diagram (Fig. 10) clearly shows that an environmentally sus-
tainable coastal zone plan should have these criteria:
• Acceptable to the public.
• Respect for the natural environment.
• Setting a safe distance between residential areas and the natural coastal areas.
• Protecting the natural coastal areas.
For Spain, tourism is a fundamental sector of the economy. The “sun and beach” tourist
product, the most important product for the economy of the Valencia Region, is based on
FIG. 10 Sustainable coastal plan (Xu, 2015).
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a fragile natural resource: beaches (Yepes and Medina, 2005). For this region, the intensive
tourism models are more efficient than extensive ones, both in economic and environmental
terms, as long as the maximum capacity is not exceeded.
Damming, port breakwaters, and urban development are the principal causes of the ero-
sion processes of 3 million m3/year. Erosion reduces beach land by approximately
200,000m2/year, affecting 58% of the 178km of sandy shoreline of the central and northern
Valencia Region.
For sustainable development, urban growth must be greatly limited to a much lower rate
and far stricter protectionmechanismsmust be established for the remaining virgin and rustic
areas (Yepes and Medina, 2005).
5.2.1 Pelican Bay, Florida
Americans love the coast: almost 40% of the US population lives in coastal counties
that cover less than 10% of the US land area. The 2010 census data show that Florida
again has one of the highest population growth rates in the country, following a decline
due to the housing crisis. Living on the coast is not always peaceful as the risk of hur-
ricanes increases with global warming, the shoreline changes as a response of coastal dy-
namics, the sea level rises, and other phenomena such as the expansion of the tourism
infrastructure are today a strong threat for the coastal areas around the world. Can we
find a model of coastal development that minimizes storm surge risk from hurricanes,
mutes the most immediate and most likely impacts of sea-level rise, and yet continues
to offer high levels of amenities and preserves economic value? The answer is yes, for
example, Pelican Bay, Florida, is a potential model of such “climate ready development”
(Kousky, 2013).
5.2.2 Description of the Area
“Pelican Bay is located in Naples, Florida, on the Gulf Coast. The community has a quite
distinct model of development compared to surrounding areas. High-rise condo buildings
sit behind a mangrove forest that runs for several miles along the coast. The forest is per-
haps (by my rough estimate) between 0.5 and 1 mile deep. Right in front of the develop-
ment stretches “the berm,” a path for walking, jogging, and bicycling. You can’t go very far
along the berm without seeing an alligator or one of the many species of birds, such as
egrets and herons. At two spots, a boardwalk intersects the berm and proceeds out to
the ocean.”
“Pelican Bay was created by Westinghouse to protect much of the mangroves and concen-
trate development at their edge, in part due to new environmental regulations. Residents of
Pelican Bay pay dues to the Pelican Bay Foundation and the Pelican Bay Services Division. Of
course, as withmanagement of all coupled human-environment systems, this one is not with-
out challenges. Restoration efforts for the mangroves have been needed, such as flushing the
mangrove forest to prevent die off. Efforts to control mosquitoes in the most environmentally
sensitive way have been pursued.
Still, this appears to be a model for climate-ready coastal development and one that could
potentially be replicated more broadly” (Kousky, 2013).
355 MODELS OF COASTAL DEVELOPMENT
5.3 National Models (Mexico)
Mexico’s privileged geographic location, it’s territorial extension, the varied physiogra-
phy, and the climatic diversity have given the country an unparalleled biological wealth, both
marine and terrestrial, as well as a large number of natural areas not seen anywhere else in
the world.
The fact that these coastal and marine zones are not recognized as special areas of the ter-
ritory has led to very limited knowledge about them. Every day, the anthropogenic impact on
the coastline is more obvious. The seaboard is subject to pressures (i.e., population and urban
area growth, lack of beach access, construction of inadequate infrastructure) and impacts (i.e.,
pollution by local and remote sources, coastal erosion, loss of vegetation, “artificialization,” or
artificial rendering, of the coastline, waste dumping) that have lead, in many places, to an
irreversible deterioration of these fragile areas. For many coastal areas in Mexico, the model
to develop is the Spanish model known as the “Sun and beach tourist product,” with the con-
sequences of a strong damage for the coastal line itself and for the population living behind
these “dreaming areas” (Fig. 11).
According to (Honey and Krantz, 2012), “the site selection for new coastal tourism con-
struction is the development decision with the greatest environmental and social impact. This
is where private sector developers, land owners, and public agencies need further education
regarding the importance of site selection in ensuring sustainable development. In Mexico,
the government, through the appropriate organisms, has the responsibility to choose sites
that ensure their tourism projects will be not only economically but also socially and environ-
mentally sustainable. Regrettably, several sites chosen and approved have caused environ-
mental and social damage.” They recognize the good practices in site selection and
recommend to the developers to follow six factors to comply with sustainable language:
FIG. 11 Aerial view of a hotel complex in Solidaridad, Quintana Roo – Caribbean Sea. Picture taken by: Norma
Patricia Mun˜oz Sevilla.
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(1) commercial suitability of the site, (2) going beyond legal compliance, (3) appropriate scale
of the proposed development, (4) natural heritage and environmental value of the land, (5)
social context and cultural heritage of the proposed site, and (6) unintended consequences of
land use change. The good practices associated with these factors have been identified as crit-
ical to ensuring that site selection contributes to long-term sustainability.
6 CONCLUSION
Mexico’s oceanic and coastal areas must be understood as areas of priority attention, and
their management should be addressed at a national security level that includes physical risks
caused by natural disasters, mainly hurricanes and floods, as well as landslides and earth-
quakes. Among themain natural hazards in theMexican coastal zones, those originating from
climate change, such as hurricanes, are the most dangerous due to their effects on the pop-
ulation, infrastructure, and ecosystems.
Public policies around the coastal zone in Mexico have been widely sectorial and poorly
integrated, generally provoked by political speeches and not by a vision for economic and
social development. As long as Mexico continues to develop the coastal zone with the
“sun and beach” strategy, wewill risk losing this important and fragile ecosystem.More plan-
ning and local and regional ordinance is necessary, particularly with the participation of all
sectors of the society.
The federal intervention with the National Policy for Seas and Coasts and the development
of a coastal law seem to be essential for coastal development in our country.
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